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Transpedal arterial access is a useful but challenging technique for patients with tibioperoneal occlusions. It is associated
with a long learning curve, requires the administration of a large amount of contrast media, and exposes patients and
interventionists to additional radiation. Here we present a new technique by which it is easier and faster to create
a transpedal arterial access. (J Vasc Surg 2013;58:1120-2.)In patients who have critical limbs ischemia with
chronic total occlusion (CTO) of arteries below the knee,
endovascular intervention is a feasible treatment with satis-
factory results.1 However, the technical failure rates for
conventional antegrade endovascular intervention of
below-the-knee arteries with CTO lesions are around
20% to 40%.2,3 Many materials and techniques have been
used to improve the success rates, and transpedal arterial
access is one of the solutions. It is a useful but challenging
technique because retrograde puncture to pedal arteries
requires an experienced hand and a large volume of
contrast media if repeat angiography and roadmapping
are required. It also exposes surgeons and patients to addi-
tional radiation. Using duplex ultrasound for accessing
pedal arteries is also challenging because the tip of the
micropuncture needle can be difﬁcult to see.4 Here we
present a new technique by which it is easier and faster
to create transpedal arterial access.CASE REPORT
An 84-year-old male with a history of hypertension and dia-
betes mellitus with irregular medical control presented with a non-
healing ulcer on the left third toe, which had been present for
4 months. His left leg ankle-brachial index was 0.47 (52/110).
Lower extremity angiography showed a patent but atherosclerotic
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0occluded anterior and posterior tibial arteries. The dorsalis pedis
was supplied by collaterals (Fig 1). We secured ipsilateral antegrade
femoral access with a 5F sheath (Radiofocus Introducer II;
Terumo, Tokyo, Japan) and administrated 5000 units of heparin
intra-arterially. We tried to recanalize the anterior tibial artery in
an antegrade manner by a 300-cm-long 0.014-inch hydrophilic
guidewire (PT2; Boston Scientiﬁc, Natick, Mass) with a 2.6F
microcatheter (CXI; Cook, Bloomington, Ind) but failed. The
PT2 guidewire (Boston Scientiﬁc) was shifted to a 300-cm-long
0.018-inch peripheral guidewire (V-18; Boston Scientiﬁc), but it
still did not work.
For creating transpedal access to dorsalis pedis, we inﬂated
a 5-  150-mm balloon (Rival; Bard, Murray Hill, NJ) to 8 atm
to occlude the distal SFA and popliteal artery, and injected 10
mL of diluted iohexol contrast media via the balloon catheter
(Fig 2, a). Because of the occluded inﬂow, the contrast media
was static in the outﬂow arteries. Based on “real-time” roadmap-
ping, we were able to puncture the dorsalis pedis with a 20-
gauge, 4-cm needle (Merit Advance; Merit Medical, South Jordan,
Utah) in 1 minute under ﬂuoroscopy (Fig 2, b and Video, online
only), and then deﬂated the balloon. A PT2 guidewire (Boston
Scientiﬁc) was introduced with a sheathless 2.6F CXI microcath-
eter (Cook), as Montero-Baker described wire-balloon-only tech-
nique,3 and we recanalized the anterior tibial artery via a subintimal
approach. To re-enter the true lumen, we used a double-balloon
technique with two 2.5-  120-mm balloons (Amphirion;
Medtronic-Invatec, Roncadelle, Italy) and successfully revascular-
ized the anterior tibial artery (Fig 2, c). Final angiography showed
optimal ﬂow in the anterior tibial artery with better plantar perfu-
sion (Fig 3). There were no complications during or after the
procedure. The procedure time was 150 minutes, and the total
dose of contrast media was 40 mL. The patient received wound
debridement after endovascular intervention. His ankle-brachial
index improved to 1.09, and the wound healed completely by
3 weeks after the procedure.
DISCUSSION
Endovascular intervention is an effective treatment
with high success rates in SFA lesions. However, tibioper-
oneal occlusions are still challenging to interventionists.
The main reason for an unsuccessful endovascular
Fig 1. Baseline angiography of the left lower leg showed superﬁcial femoral artery (SFA) atherosclerosis without
signiﬁcant stenosis (a), chronic total occlusion (CTO) of the anterior and posterior tibial arteries (b), and the dorsalis
pedis (arrow) reconstituted by collaterals (c).
Fig 2. A 5-  150-mm balloon (Rival; Bard, Murray Hill, NJ) was inﬂated to 8 atm to occlude the distal superﬁcial
femoral artery (SFA) and popliteal artery (a, arrow), and 10 mL diluted iohexol contrast media was injected via
a balloon catheter (a, double arrow). The contrast media was static in the pedal arteries, and the dorsalis pedis was
punctured (b, arrow) with a 20-gage, 4-cm needle (b, double arrow) according to real-time roadmapping. After
a subintimal approach to the anterior tibial artery, a double-balloon technique with two 2.5-  120-mm balloons
(Ampherion; Medtronic-Invatec, Roncadelle, Italy) was used, and the anterior tibial artery (c) was successfully
revascularized.
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occlusion with the guidewire, but an unsuccessful
re-entry of the guidewire into the true lumen distal to
the occlusion.3 In SFA lesions, we can use re-entry devices
such as the Outback (Cordis, a Johnson & Johnson
company, Bridgewater, NJ) or Pioneer (Medtronic Cardio-
Vascular, Santa Rosa, Calif) catheters to re-enter the true
lumen. However, for tibioperoneal occlusions, there is no
speciﬁc re-entry device available yet. To overcome this
problem, many materials and techniques have been sug-
gested such as CTO guidewires, support catheters,atherectomy devices, transpedal arterial access, or the
double-balloon technique.
Transpedal arterial access is a useful technique for
revascularizing tibioperoneal occlusions, especially ﬂush
occlusions.5 Although it is useful, it is not easy to puncture
the pedal artery because it is pulseless when the upstream
artery is occluded. Many different methods have been rec-
ommended to access a pulseless pedal artery such as
surgical exploration or ultrasound or ﬂuoroscopic guid-
ance. Surgical exploration is traumatic but is useful when
pedal artery collateral reconstitution is absent. Ultrasound
Fig 3. Final angiography showed good ﬂow in the anterior tibial
artery without critical stenosis or ﬂow-limiting dissections.
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exposure, and it is also very useful when the ﬂow in the
vessels is low. However, the tip of the micropuncture nee-
dle can be difﬁcult to see under ultrasound guidance, and
the large size of the ultrasound probe relative to the small
size of the tibial vessel and micropuncture needle poses
a challenge.4 Fluoroscopic guidance is favored by most
interventionists, no matter whether it is roadmapping or
contrast angiography, because it is very convenient and
does not require additional equipment. However, contin-
uous contrast angiography requires a large volume of
contrast media. The quality of the roadmap is important,
and the method can be difﬁcult if the patient moves or if
there is table movement. Additional contrast use and radi-
ation exposure is also a concern. From October 2010 to
February 2013, 30 patients received transpedal accesses
for peripheral arterial intervention in our institute, and
recently eight accesses were created by static contrast tech-
nique. The static contrast technique is a simple and easymethod to access the pedal artery. By occluding inﬂow
arteries, the ﬂow in pedal arteries is static. The technique
is like a real-time roadmapping, and there is no concern
of the image quality being affected by patient movement.
We choose a long balloon (>10 cm) to occlude the inﬂow
arteries (popliteal and distal SFA) because a short balloon
cannot cover collaterals from higher levels, and the ﬂow
velocity in outﬂow arteries cannot be decreased. The
balloon should seal the artery at lowest pressure to prevent
from intimal trauma. In our experiences, the pedal arteries
can be opaciﬁed at least 3 minutes if inﬂow arteries are
occluded well. In this case, we punctured the pedal artery
in 1 minute using the static contrast technique. The
outﬂow arteries are less likely to develop thrombosis with
a short occlusion time and prior heparinization. In patients
who have SFA and tibioperoneal occlusions, this technique
would be less effective because of the many collaterals from
much higher levels, which cannot be totally occluded. This
technique is useful only when vessels that are below an
obstruction or stenosis are reconstituted by collaterals. In
conclusion, this technique decreases contrast media
consumption and radiation exposure and also offers real-
time roadmapping and makes retrograde puncture easier.
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